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[57]«* 

*£?lil&#7 AJtft - IHSft* 4 ( Charcot - Leyden 
CrystaW.IBfiftrft "CLC 4") » cDNA cDNA £@ ^ 

wgejiAJCft - mmmms urn* ®. 

WSffi . K XJ0ri£i£tjrtf Wtm%&£8: «£i*2r8:. * 

I 

o 
o 

Ifl 



*SL #] * * 4$ 



1. -ft^WillWDNA^. £#2E£T, -efeft: «^^WACLC4SatS1t 

flr&Wft^Bfffl^SEQ ID NO. 3 t^ttWttl M27iSE«l«fl!! WJ&SEQ 

ffafimtfttff flf&fc+aPR&ttT^SEQ ID NO. 3**M«8m-427ft 
WfttfKffyJrtSEQID NO. Ht^«t¥K95-598itt»« ! ffKffW»!X. 

2. $p^fij^^isf^6 < 3DNA^7-, %mi¥ymm-m, m 

Jft^WSEQ ID NO:4^l2#f^#Jff?'J. 

3.iP^fiJH^lJ5ff^^DNA^^, &t#fiE£^. *#8IA#SEQIDN0.3tA 
^Kll^teW&^KFfflllKSEQ ID NO. U«t>&& : 8 : K95-598#&<l& : ff&ff 

4.-fi»#»«ACLC4Sfi£*. BftiEfc'f, **SEQIDNO:4*12 
5.iqft5pJ5S*40ri£W£flk, &#fiE£T. $£tt*MfSEQ ID NO:4j£l2J? 

8. -jH.^^ACLC4ae»ttW^JIfcW^rft. &#&&^> 

jm JBjfcACLC4«fi*HS*ft. Jgffj*Wtt : S ! «JfW^SEQIDN0.3«t»M k ttM 
H-427t5[»«[ : e s ttJl ! W«SEQ ID NO. 1 1^^^95-598^ WRfRffW*!^ 
70%65Ipliife 

(b) «F^H(a)+W*atti«tA#±9iJS. ^^ACLC4gfiWfifflaiJfi; 

(c) «s^-*iSAcLC4ae^ifcw*fl ; T. ^#^^(b)^wsia^Ji; 

(d) ^wm**AcLC4setstt»^tt. 

9. -#tl^a^J^^4!)f^0tjACLC4g&^te##'t4^^Btltn;^. 

10. -#«*h^. g#fiE£T, IflfJSWDNA^t 8-100 



* 93 * 



2js:^:0J^SAHf4-^^ B a B ^4(Charcot- Leyden Crystal 4, CLC4)#J 

10 Xf4-#gffitt(Charcot- Leyden Crystal , CLC)Ji @«3ffif A*ffl«»*» 

BfS£*fflJJ&&ft^M:£. #^1854^, CharcotfORobin ■&ft&F'#1ti&Lttffl&A 

m&%mm*%®%®-*%&fcw™«> J - M -; Robin ' c : CR - Seances Mem - 

15 Soc. Biol. Paris 5:44-52, 1854). Jg*«-W**MW** + 4**M(Uydeo, 
E. Virchows Arch . Path. Anat. 54:324-344, 1872). 

*«. #MEE3lfil^ *£A*W*(Beeson, P. B. 1977 et al. The eosinopil 

In Problems in the Internal Medicine, Vol. 15.; Ottesen, E, A. et al 1978. The eosinophil, 
20 eosinophil and eosinophil-related disorders. In Allergy: Principles and Practice , Vol. 
2. E. Middleton, C. E. Reed, and E. F. Ellis, eds. C. V. Mosby Co., St. Louis, MO, p. 
584.). CLCSe£f^M^a^^lO%(Weller,P.F.etal. 1984, J. Biol. Chem. 
259:15100). »ttaAttff$ttS£. fiffftfP^ffitt + aSESS&fttt^fW^W 

25 CLCW^*cDNA»W<E1993^l«ia. «cDNAJ?Wife598bp. ^5Sl42& 

»?»£8fc(Ackeman, S. J. et al 1993, J. Immun. 150: 456-468). CLC«J*Hfflff W 

^flr&ffnJ&CDyer, K. D. et al. 1997,Genomics 40:17-221). 
30 Mastrianni^AJCft-mftftftafiStt^l^ftft^Mastriannl, D. M. et al 

1991, Cytogenet. Cell Genet. 58 2021). fcfcKttfcatttfftCLCa-ifrS^f 
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19ql3.1(B. Trask and H. Morhrenweiser unpublished observation, cited in Ackeman, S. 
J. et al 1993, J. Immun. 150: 456-468). 

■14 (Gleich, G.J. et al 1976, J. Clin. Invest. 57: 633-640; Weller, P. F. et al 1980, Proc. 
5 Nat. Acad. Sci. U. S.A. 77; 7441-7443). &-®ifeHBtifctt^-g$lft0fii#: « 

17400, ^Rnt^^^^4-^?yW/tlfii^BiSSW^^**i^ 

A^^^^flfi^l&Bl^SI^S^-^^ B B Bi*^mJ5S;^^(Weller, P. F. et al 1980, 
10 Proc. Nat. Acad. Sci. U. S.A. 77; 7441-7443). {BCLC^&l£l«?L^&W$JfiL«M&IS 
&^fa±ft*Bf!5ll±(Leonidas, D. D. etal. 1995, Structure 3: 1379-1393). 

BffCLCXe^^««***UR»»«J«ft*«^- »4)-?bl6±Wffi«5ltt. CLC 
tfjcDNAtl^ii 6 (Ackeman, S. J. et al 1993, J. Immun. 150: 456-468), aSMMJ^tfJ 
rt#^-^a^^^^(Dyer,K.D.etal. 1997,Genomics 40:17-221). ftrflEttHSMfc^F 
1 5 $g(Dyer, K. D. et al. 1996, Life Sci. 58: 2073-2082), *££*f ftlfiWDyer, K. D. et al. 
1996, Life Sci. 58: 2073-2082), ft#26W6tt£ft(Leonidas, D. D. et al. 1995, 
Structure 3: 1379-1393)#-^galectin««|»**lSfi«ftl, &*WCLCfieKft** 
galectinffi^^-^-S-14, £*ffiJfS-M. M-SMfttJBSftffitilil P -^Utt 
^-g-rS&^Jf £t?#Jt£(Dyer, K. D. et al. 1997, Gemonics 40: 217-221). 

20 

CLCftPffl*gaJi&tt«&. <B£**tt&J6+tMlCLC. SEftft&HffiftM. 
CLCft&TmM&MMftmm&MM®m®.*(DvoT<ik, A. M. et al. 1988, Blood 72: 
150; Dvorak, A, M. et al. 1989, Lab. Invest. 60:557). *i£, 

±-mjt%&, awcLc»«fiiiitii»w^ittt^ 

25 jffl^(Dvorak, A. M. et al. 1990, Lab. Invest. 62:590-607; Dvorak, A. M. r tal. 1991, Am. 
J. Pathol. 138: 69-82; Dvorak, A. M. et al. 1997, Clin. Exp. Allergy 27: 452-474), »f 

m, CLC»?bfiEflril^^*W35ftlaa8ffi^(Dvoiak, A. M. et al. 1997, Clin. Exp. 
30 Allergy 27: 452-474). 
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**WW»-^BWfta«-»«rWACLC4»S. 
*ftWi351lttTiiftAWCLC4ttlWl5W«i*lfcWffiffl. 

5 

c^afifStttt^ttWfcWftfffll. JS/riEWSWKfffll-^SEQ id no. s+JA&l 1 

Kll^ftWtt^tt^^JSESEQ ID NO. ll+M£ : g : 895-598&&&« : 8 s &J?#IWS 
4?70%W|5|8M£; SR^gf^Wtt^ttffWttttt Jtr^^T-^SEQ ID NO. 3+ A 
10 £=8M£ll-427&W& : 8 : KJ*y'J£SEQ ID NO. 11 «f»iM£ : ffK95-598{£ ttSWK^J 
flf&toJffliail— ^lft^SEQIDNO:4^12J?f7RWJ??!l. 
Hfiife, }£J??'JAWSEQ ID NO. 3 * JAJTffKl 1 -427ft ft ^g^'MSEQ ID NO. 

1 1 *ikfa^m5-m&&imizmmt 

£*£TO3-7m ffi#7-ft#rtWACLC4g6£flk, ^seq 

15 IDNO:4aSU2££lfctfyi|to£Jfc. iSKfi^tt^l^flt Ht^^tt 
fif±*. ^^feJi^SEQIDNO:4^12)?^JW^ftSc. 

20 

(a^^^^WAC^g^rSttW^te&tJ^^^J^T^ife^T^ii^ 

IfflJ. ^ACLC4g£l3l&iK#. ^^^^iy^J^SEQIDNO.S^^f 1 ^ 
U^iiWeE^ffW^SEQ ID NO. ll«t>Aktt : ff»95-598fi[W« : e i Kff^l*Mi!?' 
70%#I I^Stt; 

25 (b)#^3*(a) + »*&gtt£A£±m ^jSACLC4geWSffl«BIS; 

(c) «s^*»ACLC4ge^ttfi9*#T, *##ii(b)+«M»JS: 

(d) $Mtfl:M*ACLC4gaiStttt£flfc. 

K#*fflJ^'JJESEQIDNO:3, g+ffifei^&^ lM27^^Ste£^— ftA 
30 CLC4ga-BPCLC4A^e. ^SHttS-*!****'**. #£Wtt#*to£* 
f : 8£:&ft662>N£l : », &i¥*ffl^?<JjALSEQIDNO. 11, g+JFJiicSMIfirf 95-598 
ft&fm -£«59E-#ACLC4g6-BPCLC4Bg6. CLC4A*PCLC4BftBH £ 
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&*%W*, . "*fiftM" £ "«#i?6BP DNAjifg, -^DNA°!c 

ft&to&vkM&^mPtn, msEQ id no. wtkm^mx-mfoM^mmim 

SEQ ID NO. ll*M«S : tt95-598{&»ttS : ttJ*M££ffl#jm 

ft^ SEQ ID NO:3Jf Wtfi^Ml l^ft^K+lJHSHP SEQ IDNO:l 1J??iJ#J 

[0 Wft^M^W^J. i^apSTWW^tt. flfl^SEQIDNO. 3tM^=ffSEH- 

MiiLm^&ftmmEQ id no. u+^at^s-sQs^wttffift^wHSttffi 

MI«I70%WW#ff?!l&ffit65%tfiSEQ ID NO:4i£l20f3£lftjm «*«Zfeftil«E 
tlgPl&ftT, E#«l4*JK^»*#T, -^SEQ ID NO. 3^^^11-427^ 
W^gfffllSRSEQ ID NO. ll+^&S^S^Sftttfc^KJ^J&Xe^tflftff 
15 n. 2*©^fi^SEQIDN0.3«f , ^l s lftlM27ifi[Wa : S : K^?>J5KSEQIDNO. 
Ut^f : ^95-598^W^ : g : ^if?'J^|5l^'l4S^70%, ^iltfeS^80%, H^Jfe 

T|[*i§aEfeftiBtS»^W^ACLC4fflR?&ligW2e6«l, SEQ IDNO:4i£l2# 
WW$#J&5£. ^^^(31^^1-90^-, &#«il-60 

20 t, E#*l-20>h «#Jfel-10>ft« : B : BMtftfc. »AfH/«JRft »/$3 

imfM^ilft^&M^J*. iPfflttJIfo PAGE&HPLCfe»li;£Ifcttl*l£. * 

#i§"ACLC4g££Jfc" ^W^ACLC4S6fSttWSEQID 
NO:4SKl2J*?!ltt£tt. «#«£fcft*^ACLC4ffiR#t&«, SEQ ID NO:4l£ 
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5 wse. pji&jpjfflttACLC4^flkWttJti?»«»w^tt*«a. **wa«#tT* 
^aEfe»rACLC4^ttWBr»tt^a. ^^s^waclc^jk^ows^ 

10 £W£««ACLC4Se5fc£tt«£flS ! ». &S^*^«ACLC4£tt»*l 

"ACLC4ff^tt$^^|jk" t&4SEQIDN0.45Rl2fl«llS*K* 



H l 









Ala (A) 


Val; Leu; He 


Val 


Arg (R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 



-5- 



ASp 


Glu 1 


Glu 


C\fQ (C\ 


Ser 


Ser 




A.sn 


Asn 


filn (F} 

VJlU \Cf 


Asp 


Asp 


yjiy \yj ) 


Pro; Ala 


Ala 


His fH^I 


Asn; Gin; Lys; Arg 


Arg 


Tip (\\ 
Lie \i) 


Leu; Val; Met; Ala; Phe 


Leu 




He; Val; Met; Ala; Phe 


He 




Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser (S) 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp (W) 


Tyr; Phe 


Tyr 


Tyr (Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala 


Leu 



TitpfJ*fflU6F t 3ACLC46<J^. 

fi]. ?|»ife«--**15-50^tt« : «. 



dna; $nft£3r?£ft!#8ltt$t*. iP^*&ftW*^Jfia^«»*W; *n*«*H* 

&£{££a«^tBffi*Hi*MttMr. BP££&w&fm&^^;m -list. 
m. 

¥ ACLC4g@j*Mc>fI£. mm, »Wfitt^ACLC4*H7 te «*M-S*^fi^ 

ACLC4ge«^, ifefeftSUS^3F«lflACLC4»e5&tt«ltt*. 
SP^^^«^*^^^^teACLC4S@^^^WtrL^. 

tttflfc. $PFab'Uc(Fab) 2 >t^; ftftfiSi; #Ett££l; j*#IsajfiW#«Fv^ 

(Ladner^A, HS^fjNo. 4,946,778); Rftffrlg'&ttlMtfi 

£*Sft#**J&(JXL Kohler^A, Nature 256;495, 1975; Kohler^A, Eur.J.Immunol. 
6:511, 1976; Kohler 3£ A , Eur.J.Immunol . 6:292, 1976; Hammerling ^ A , In 
Monoclonal Antibodies and T Cell Hybridomas, Elsevier, N.Y., 1981). ^-^M Wtrifr 

fe««iaWACLC4*tBWtt^W»^»^ACix:4?bt8W«tfr. 

^rw^fflAc^aHj^tttt^sa^ttK, astta^ 

^ilE5TlUfiJfflSffl^r&*d#^fJffl^ilt^^^. ■^ACLC4SS? fc! »W*^ 



15 #Ott DNAJ??iJ. ^BWi^DNAJ?y>J^IA^€5^ , t , W##DNA^(iP^) 

*n*Bi&*. itt*h a^aafc##jfctt*$3iA*£BS6A s w+. 

flfcWjtal^j^CStewart ^ A,(1969) Solid-Phase Peptide Synthesis, WH Freeman Co., 
San Francisco; Merrifield J. (1963) J. Am Chem. Soc 85: 2149-2154). 
20 &jR^EAffi^X3&e§&2tf7. ^Jjftn, flTWffl Applied Biosystems « 431 A H!Jft£$, 
^(Foster City, CA)*e§&^Jft. ^«##Jtt^J»£ES6tt#JtI&, ^ 

(FISH), sMFcDNAjtft^S+JWWJftfe^atlTaifX. STBJUifciftiftfTi&sftttS 
25 <i. T£#**mi£ffl$S££j 500bp ft cDNA ; th.TOMJ8-fcM#J 2000bp 

-fctfjcDNA. 5tt^&ft#, Verma^A, Human Chromosomes: A Manual of 

Basic Techniques, Pergamon Press, New York(1988). 

30 ^(Mcndelian)Ajft^»'«0(^iiil Johns Hopkins University Welch Medical 
Library *EH±«»). «J§. aaft**«f**3£*H^EStt^H-*ft#K 
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20 ^r^J-S^ffl. 

gam-mi jb. *rt-3s® p -#jmwa^iStts»4**tt 

30 (Dyer, K. D. et al. 1997, Gemonics 40: 217-221). CLCa#fc^**tt»ft*' 

^**ftiWaa. CLC^^ggRTfg^^^^^^^il^ta^Dvorak, A. M. et al. 

1997, Clin. Exp. Allergy 27: 452-474). 
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fl=ffl(W##A#rtMfc£I£&H^s5&^>- 

5 SPftE^. Sl#£2t 0 J#jACLC4A, CLC4B-!gACLC(hCLC). H,CLC(mCLC) 

#ScSR#a*ttJPSambrook^A. WNew York: Cold Spring 

Harbor Laboratory Press, 1989)+ 0ri£W&#. ««JH*3Snff^ffttSt»*#. 

£fi£#Jl 

5 ACLC4WcDNAjf ^JW^ItfPSJS 

(A) ACLC4A «J cDN Aj??»J W £ 

1. 3i«r» 

WAJSSX gtllcDNAX^(!lfiaCIontech^fl)*««. ffi— XitMFfffcASHfr- 
-A: 5'-AAGAGAGACAATGTCTCTTAACC-3' (SEQ ID NO:l)>*JlEl«]3l$J> 
20 ^B: 5'- ACAATGAGGAGTGTGATCATCTC -3' (SEQ ID NO:2)^7^[o]?l^?. 3fr 
PCR. PCR*#*93TC4^. M£I2l93T:i*Ht 66C lfl^fimc 1^3^35^ 
fl&a*. «M72x:3gfl»5^#j». %*»«»attPCR>i*IJf«*450bpttattM-S. 

2. PCRj^ftjIMJ! 5 

^±iSPCRr^/ ic tlAB-^pGEM-T m#(Promega)g ffft^Kfr # 
25 JM103, fflQIAprep Plasmid«M&(QIAGEN)$t&0t*£, fflSequiTherm EXCEL™ 
DNAtlffi^] ^[(Epicentre Technologies^ffiAtfK&frSltf. ftMffifcJft&fW 
ttJf*. fcfc^fccDNAfffl, £452bp, #»ffWJe.SEQroNO:3, g+ffttfcff 

30 m. n^mmmmmsEQiDnoA. 

(B)ACLC4B#JcDNAj§^JKj£l£*l8i£ 
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gp^^^^^A': 5'- GCCTGGGTGACAGAGCAAGAACC -3' (SEQ ID N0:9) 
*iEffl3ltt. *««KB': 5'-CTGGGAATCCCATGGTCAGGTAG-3' (SEQ ID NO:10) 
5 fcfifiSI*. iSftPCR. ife»ttflflH!lMPCR^Stt*650bp«Btt«-a. 
2. PCRi^tlMSJJ? 

fiQ±#±j£PCRr$/ t $AVB , ^pGEM-T%#(Promega)i£jg. ^•ffc^C^ffS 
JM103, fflQIAprep Plasmidtffl]£(QIAGEN)ilS5U3m. ffiSequiTherm EXCEL^DNA 
S«^a?P!&(EpicentreTechnologies)j!t}|!Afraiit?Ti8«J?. £*#£-fccDNAff?'J, £ 
0 662bp, #*fflff?'JJSLSEQIDNO: II, K+?F»i»«tt^9S-598tt«S : tt. 

mig^ilJW^tccDNA^?"J*^diACLC4Bfi<JtCSeJ??'J. *167^^*K« 
S. K**»JrW#aSEQIDN0:12. 

£«£#J2 

is mmtt® 

ffl$t«JS5A CLC4 W £ -K cDNA J? ?'J & g £i 59 £ 6 , 4 Non-redundant 
GenBank+ EMBL+DDBJ+PDB Jfe ft 0 R. Non-redundant GenBank CDS 
translations+PDB+ SwissProt+Spupdate+PIR$C^# + . JEBLASTUff fifrH^fniS 

20 KHStt. * + CLC4Aft#ga^ACLC WIWJ— t±iSS]54%, fflfetti* 
61%. CLC4B«#g6-5ACLC gfi«H-ttiiSl53%. «(ttttiS59%. 
CLC4AfaCLC4B-^RWffla , t'B^*WCLCSP^ffy!Hfcfi*TtS[»WH*e 
(CLC4AfflCLC4B-^hCLC. mCLC&pCLC&§;g$J¥?'.ll^fct&iALS »• 

jfc*h CLC4A»CLC4Bg6/l¥*S|5l, ^H^ttftT: CLC4BSN«ffi^l^. 

25 BP^ajTifi30^««»(fBi). Elfc. &«SCLC4A»CLC4BfiH-«Htt*HJJ 
It*. 

»ift+«cLc*Hai*«8«sew*i6*iiai**wcLC4W4**:?ftfi6. 

30 «. UttfirtLJ*. il*fi&. *r±A*M*(Beesan, P. B. 1977 et al. The eosinopil In 
Problems in the Internal Medicine, Vol. 15.; Ottesen, E, A. et al 1978. The eosinophil, 
eosinophilia and eosinophil-related disorders. In Allergy: Principles and Practice , Vol. 
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15 



2 E Midd.eton, C. E. Reed, and E. F. Ellis, eds. C. V. Mosby Co., St. Louis, MO, p. 
584 ) £*ttfflJfi.M6«»10%(Weller, P. F. et al. 1984, J. B.ol. Chem. 

759. moo), ft*«**«#*tt«e. to***************** 

E/n Wffiftltt(Ackcman, S. J. et al 1993, J. Immun. 150: 456-468). CLCSBS&K* 

S ^PJ, a-4#fiE^mr*±0f*ttg«lectinffiflP^(Dycr. K. D. et al. 

10 1997,Genomics 40:17-221). 

CLC»fi»AgriectinW«e*W*»f*W. CLC4A-Sf**«tt«MiEttWl3>h 
K*«^«* + W11^»H**«. «]**23ttttG, f&52ftftR. *54<fc»R, 
*56<fcWH. m62ftfftV. S&64ftff]N, *71ftWW. f&74#ftE. !&82&lftF. ft 

vmomm 1 wr. clc4b^**« ffitt w i3+?««*a*+ w i 1^* 

HM«, -em**S2fiWG. HSlttttR. ft83{fc«JR, £85ft&<}H, S&97#£K)V, 
»93ttWN. miOO^WW. Hl03&ftE, ftlllfcttF. *114ffi»G*B*143tt«R. 

ft!*(Dyer, K. D. et al. 1996, Life Sci. 58: 2073-2082). X-#f»J&fWfflf*H. CLC 
%iK#J£1Wft*^#^S(Leonidas, D. D. et al. 1995, Structure 3: 1379-1393). & 

sa*#«wcLcasiirtt**^»«**»*tt-fiffitt. 

aift-*Jfitt«S^+«a 3 -^JHIf^^ftttA^WaiBCDycr, K. D. et al. 
1997, Getnonics 40: 217-221). 

CLOffft^ JtRttaiafnit *ittai*WiJtt+(Dvorak, A. M. et al. 1988, Blood 72: 
150; Dvorak, A, M. et al. 1989, Lab. Invest. 60:557). Mfc, m&%&&&#$M& 

^^(Dvorak, A. M. et al. 1990, Lab. Invest. 62:590-607; Dvorak, A. M. r tal. 1991, Am. 
J. Pathol. 138: 69-82; Dvorak, A. M. et al. 1997, Clin. Exp. Allergy 27: 452-474), Pf 



20 



25 



30 
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ft, c u:»*OT«^*»*»« ft ^* <pw * A - M ' * 1997 ' Cli "' EKP ' 

«»»*a*ACLC4«N«J5»cLcttN*atf*«. wi*=48rttse»sa* 

CLC4W«Jfc*¥*#»*ACLC4ttfit«*&. *^0J^ACLC4SSlSc^rS14^ 
ttfr«i»ria*fflT*A. i»»ff**«HACLC4ttSfc, *3b**#*lS«tt 

n®. 



&mm3 

(A)ACLC4Aft*&*m*fcJ^i* 

£i££S£#J*, W*lt«i fPCRrii^Am***, tt»»ACLC4Att 
cDNAJf WfflWfflT ODNAffWttyJHlS'JittPCRjltt^K^llfcCSEQ ID NO:5f06) 
Stir*. $4#ACLC4A cDNAft^ffiAtflfc. 

PCRSJSL4 , ttfflW5 , *«l : K5l*fl ! W*-- 

5 - CAACGTCGACATGTCTCTTAACCGTGCAT -3'(SEQ ID N0:5), #3I*J* 

5 - TAGGAAGCTTTCAATTGCAGACACACACT-3 (SEQ ID N0:6), 
*HindIIlRiWitrt«I»ttll«ttjSi» $#^lt J PflACLC4AlM#^Jm 



5 M15/rep4ffjE.coli0t*, M15/rep4^W£ISJ* &M& P REP4, &^i*laclMtl#SI 

l?3iiiEACI.C4A^cDNAitSBiE^ffiATit^. 

&*hjtaAmp(lOO m g/ml)ftKan(25 m S /ml)ffiLBmfat%fi&*& : &%ft{0/N)'£ 
glfMj$tl6<JPS'l4^^^lt. il^(0/N)^^tlWl: 100-1: 250tf)##«#, 
10 ^ff^lAlW^**. Jg^M£K£600ft£Jf(OD 60 o)#0.4-0.6Bl-, JPA 
IPTG( "^Mi»P-D4?Lif" )M^*E^lmM. ilil^lacI|5@.ii^^-/S, 
IPTGi^#^^JP/0#i[S@«^7X^^^. »i£#mfi&3-4/hitf, |$&^&<l>(6000 

x g> 20^^). m^mmm^®, ^mmmmmm^m^mw^eM^mm^. m 

15 MACLC4 . ffl6M&M(pH5X))iAft*MACLC4. vtmJlftlf&hk 

^M^/SfflPBSiaiTiitlT^^a^ 
20 +. 

ffil2%#jSDS-PAGEt£i&fr%&, at^^&SeW^^S^h^^iekDa. 

jfctt. ffl ?if «£*t*i*^ a clc4a ftN*i*qc^& i o^NKM-i&tt W&£S£ 

#fr«l#. £$L-^SEQ ID NO:4tf]ff ?IJ-&. 

25 (B)ACLC4B£AMffll I 1 3 tfj£& 

*ffl^*lt«3(A)«Htt«ff3ltACLC4Baff«ifc. ^WjfiUM^ WJcIt 
^l^PCRrit^tJAVB'^m^, fflJtfJgT ACLC4BWcDNAJ?yj5'W3'«WPCR» 
^WK^SEQ IDN0.13fP14Ht#SEQIDNO: 5fH60r^«3l&. 

30 5 - CAACGGATCCATGTCCCTGACCCACAAGC -3'(SEQ ID NO:13), 

^ff&B^ACLC4B^J¥?'JM20'N£ : 8 : M; 
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5 TAGGGTCGACTCAATTGCAGACACACACT-3 (SEQ ID NO: 14). «9ltt 
mm fflSalI»HindIIIiKl{bpQE-9«#a»Ait». *J&*»A*a£*a 

ftfttt. «|ffl&iEACLC4BWcDNAM'SEE**AT«*. 

' «t#«*&aeCLC4Bffll2%WSDS-PAGE«3t«*». «S«JS»6«^ 
l**«*19kDa. ffl *a^ftXtACLC4BaeWN«»C»#10>MI«feKtt 
Slff. Sa^SEQ ID NO. 12«ffW-«. 

£«J4 

(A)ACLC4Aq9E»^^fl&(CHOailfi^)+^^* 

Bl*lt«l + PCRJTi*i iB *A/B***. *f&»ACLC4A» 
cDNA*MfflXtiaT*DNA»WW5«W3'#WPCR*«=ffK?l*(SEQ ID NO:7ffl8) 

iS'ffiT^. St^ACLC4AcDNA#^A>i-a. 
PCRJS&4'teffitt5 , *«W«KI«J*ai*: 

5'- CAACAAGCTTATGTCTCTTAACCGTGCAT -3' (SEQ ID NO:7) 
*5l»-gr*HindIHR1Wttrt«I*WIH!0tt^. «E**«tt^e**S»* 
Jf & W ACLC4A*f§fi%F? ?'J W 19^OT$?; 

5 - TAGGGGATCCTCAATTGCAGACACACACT -3 (SEQ ID NO:8) 
*§|*«B«nHlR*ttrtiBlltt*«ttjS' -^S^^±^I0ACLC4AW 

5l4»±WR«flttrt^»W»«(&^JSTCHoai6*3i«^pcDNA3±WR 

jg&(f1 ori), -^3P5#X«djBj«i(SV40 ori), -^H^tH 1 , -t^*^' 
CMV)4 -+sp6£Str?. -+SV40gS&^ — >hSV40lB«lF-9-«i*jaE»poiyAJK 
J?, -^BGHjjP^ls^ftlffiJS^polyAJi^. 

fflHindIIlWBamHI«ftpcDNA3*flt2l»AfrS. A#&&82J 
pcDNA3itf*. Mfi«a««^«r»ftExoli DH5 oc **. « **Amp«LB**JE 
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fommmHOmm&&mte&*&> JflLipofectMGiBcoLifeJiaftM. $t&48 

^a^S«^-&1ft^lniiB. W-&0.05%TritonW50mM Tris.HCl(pH7.6)?&?fc>&¥*?ft 
fflfiHTtrWSuperdex G-75 tt tt* Jl * » 6 « Sffi 
50mMTris.HCi(pH8.0) ¥ « tt DEAE-Sepharose tt . 12* * 0-1M NaCI ft 
50iiMrris.HCI(pH8.O)*JS*ttK«ia«»*tfc». 

tt*. ffl#a^i*jt**JsaacLC4AWN«»c*#io4-«M*«««M 

igftS'JJ*. £«-5SEQIDN0:4Mff*!l-». 

(B)ACLC4BftEMB&(CH0aifla^)4 I W^ 

*ffl^**«4(A)*H»8#3ltACLC4Batff«3fe.. 
«l+PCRjr*^«AW***. fflXt^ACXC4BWd»IA*WS'»3'«ttPCR» 
ttftt5l*(SEQ IDN0.15fP16)ft#SEQIDNO: 7»8*h*W3l*. 

5'- CAACGGATCCATGTCCCTGACCCACAAGC -3' (SEQ ID NO: 15) 
3'^§l^if?'J^ 

5 - TAGGGAATTCTCAATTGCAGACACACACT -3 (SEQ ID N0:16) 
*5l«fr*Ec6RlR*ttrttt»«»«Mfitjfii- -+B**±**lACLC4BKliP 

ftjg. «Hindm*BamH«llftpcDNA3«*X»AJt». *fift»Afr«a* 
a P cDNA3«*. «Jgffla«*^»*ftE.«»UDH5«»*. JP±Sf«. ***Axnp 
ftLBJg#JEj2«?f ft? - S#iBAmp(100 » gtal)ttLB*tt*#« + tf*** 
(0^)^«f*«««W»*. «**iiEACLC4BttcDNAfraBiE*» 

AT«#. 
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gewNSft^cja^io^ftSK^jKWfiSKaffsa^. £^seqidno. i2Wff 

5 

fate, &ittmnT. %&ftTf%mtfmm=sft-Hmm. ^ms^komu 

ffi50-100 M g/o.2mi?Lft;ilWSe. /h6Ua*TttRrttttt. 14^, /B#££ 
Freund*t£fflftfcWR#tt«. tf/MUASO-lOOn g«).2mlW»ll:2tft«KrtttitW 

JSttffl€*#^«*ACLC4*H«#i te «ttti*»W*H*. 
20 ipJS^SflRSttlSBB. . 
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(1) — fftif A: 

(1) *itA: Il^f 
(iii)J??'Jtfcg: 16 

(2) SEQ ID NO: 1#J iff. 
(i)l??iJ1#GE 

(B)^i-. mm. 

(xi)^^J«i£-. SEQIDNO:l: 
AAGAGAGACA ATGTCTCTTA ACC 23 

(2)SEQIDNO:2W'fsB 

(A) Kg: 23^S 

(B) 3§Sh 

(ii)#i^S!!: %mizfk 
&x)mm&- SEQIDNO:2 
ACAATGAGGA GTGTGATCAT CTC 23 

(2) SEQIDNO:3#Hi&- 

(A)-feJg: 452bp 
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(HtfJ^S: cDNA 

(xi)J?*J»S& SEQIDNO:3 
AAGAGAGACA ATGTCTCTTA ACCGTGCATA CAAACTGCCT GTGTCTTTGT CTGTTGGTTC 60 
TTGCGTGATA ATCAAAGGGA CACCAATCCA CTCTTTTATC AATGACCCAC AGCTGCAGGT 120 
GGATTTCTAC ACTGACATGG ATGAGGATTC AGATATTGCC TTCCGTTTCC GAGTGCACTT 180 
TGGCAATCAT GTGGTCATGA ACAGGCGTGA GTTTGGGATA TGGATGTTGG AGGAGACAAC 240 
AGACTACGTG CCCTTTGAGG ATGGCAAACA ATTTGAGCTG TGCATCTACG TACATTACAA 300 
TGAGTATGAG ATAAAGGTCA ATGGCATACG CATTTACGGC TTTGTCCATC GAATCCCGCC 360 
ATCATTTGTG AAGATGGTGC AAGTGTCGAG AGATATCTCC CTGACCTCAG TGTGTGTCTG 420 
CAATTGAGGG AGATGATCAC ACTCCTCATT GT 452 

(2)SEQ ID NO:4Wf|l.: 
(i)J??"J#SE: 

(D)*tha«: •m. 

(xi)ff*J»ifc SEQIDNO:4 
Met Sen Leu Asn Arg Ala Tyr Lys Leu Pro Val Ser Leu Sen Val 15 
Gly Ser Cys Val He He Lys Gly Thr Pro He His Ser Phe He 30 
Asn Asp Pro Gin Leu Gin Val Asp Phe Tyr Thr Asp Met Asp Glu 45 
Asp Ser Asp He Ala Phe Arg Phe Arg Val His Phe Gly Asn His 60 
Val Val Met Asn Arg Arg Glu Phe Gly He Trp Met Leu Glu Glu 75 
Thr Thr Asp Tyr Val Pro Phe Glu Asp Gly Lys Gin Phe Glu Leu 90 
Cys lie Tyr Val His Tyr Asn Glu Tyr Glu He Lys Val Asn Gly 105 
lie Arg lie Tyr Gly Phe Val His Arg He Pro Pro Ser Phe Val 120 
Lys Met Val Gin Val Ser Arg Asp lie Ser Leu Thr Ser Val Cys 135 

138 

Val Cys Asn 
(2)SEQ IDNO:5flM&A 



(i)*w«fffi 

(A) fc&: 

(B) ^H: M 

(xi)ff?'J}8i£: SEQIDN0:5: 
CAACGTCGAC ATGTCTCTTA ACCGTGCAT 

(2)SEQ ID NO:6M^J§> 

(i) **J1#fiE 

(A) fcft: 29^« 

(B) HIS!: 

(C) «tt: 

(ii) ^^S-- WW® 
(xi)m?'JISi*: SEQIDNO.-6: 

TAGGAAGCTT TCAATTGCAG ACACACACT 

(2)SEQ ID NO:7Wf§& 
(i)Ff?iJ1#fiE 

(A) fc£: 29$* 

(B) £Sl: 

(C) «|tt: 4tt 

(xi)/??'Jffi&: SEQIDN0:7 
CAACAAGCTT ATGTCTCTTA ACCGTGCAT 

(2)SEQ ID N0:8NH& 
(i)J??>J#€E 

(A)&J£: 29^« 
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(B) ^S: mm 

(C) £$&: £® 

(xi)Jf SEQIDN0:8 
TAGGGGATCC TCAATTGCAG ACACACACT 

(2)SEQ ID NO:9#j{g,t 

(i) Ff?'J#fiE 
(A)** 23gt* 

(ii) ^^S: ^^^^ 
(xi)J??'Jffii£: SEQIDNO:9: 

GCCTGGGTGA CAGAGCAAGA ACC 

(2)SEQ IDNOrlOffjfsB 
(i)J??>mSE 

(A) Kjg: 23$* 

(B) ^S: « 

(C) £|'t£: 

(D) ffi*h*£ft: ^tt 

(xi)Ff?'J«i*: SEQIDNO-.10 
CTGGGAATCC CATGGTCAGG TAG 

(2)SEQ ID NOrll&MsE'- 

(A)-fc^: 662bp 
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(D)«*MStt: ^tt 
(i\)^^mm: cDNA 
(xi)Jf^J»iS: SEQIDNO:U 
GCCTGGGTGA CAGAGCAAGA ACCTATCTCA AAAGTACAGA AAAATCATCT CATCTACTTG 60 

5 TAGTCATCAT AGAAATCAAT CATTCCCTCC AGTTATGTCC CTGACCCACA AGCTTCATTT 120 
GTGCAAGTAC TGGGGCTGTG CTCTCAGTAG TGTGTGCCCC TTCTTGGAAG GATGTCCATG 180 
GCCCTTGATG ATAGTGCCAT ACAAACTGCC TGTGTCTTTG TCTGTTGGTT CTTGCGTGAT 240 
AATCAAAGGG ACACCAATCC ACTCTTTTAT CAATGACCCA CAGCTGCAGG TGGATTTCTA 300 
CACTGACATG GATGAGGATT CAGATATTGC CTTCCGTTTC CGAGTGCACT TTGGCAATCA 360 

10 TGTGGTCATG AACAGGCGTG AGTTTGGGAT ATGGATGTTG GAGGAGACAA CAGACTACGT 420 
GCCCTTTGAG GATGGCAAAC AATTTGAGCT GTGCATCTAC GTACATTACA ATGAGTATGA 480 
GATAAAGGTC AATGGCATAC GCATTTACGG CTTTGTCCAT CGAATCCCGC CATCATTTGT 540 
GAAGATGGTG CAAGTGTCGA GAGATATCTC CCTGACCTCA GTGTGTGTCT GCAATTGAGG 600 
GAGATGATCA CACTCCTCAT TGTTGAGGAA TCCCTCTTTC TACCTGACCA TGGGATTCCC 660 

15 AG 662 

(2)SEQIDNO:12#jfB,i: 

20 (B)HM: mmm. 

(xi)ft?m&- SEQIDNO:12 
Met Ser Leu Thr His Lys Leu His Leu Cys Lys Tyr Trp Gly Cys 15 

25 Ala Leu Ser Ser Val Cys Pro Phe Leu Glu Gly Cys Pro Trp Pro 30 
Leu Met lie Val Pro Tyr Lys Leu Pro Val Ser Leu Ser Val Gly 45 
Ser Cys Val He He Lys Gly Thr Pro He His Ser Phe He Asn 60 
Asp Pro Gin Leu Gin Val Asp Phe Tyr Thr Asp Met Asp Glu Asp 75 
Ser Asp He Ala Phe Arg Phe Arg Val His Phe Gly Asn His Val 90 

30 Val Met Asn Arg Arg Glu Phe Gly He Trp Met Leu Glu Glu Thr 105 
Thr Asp Tyr Val Pro Phe Glu Asp Gly Lys Gin Phe Glu Leu Cys 120 
He Tyr Val His Tyr Asn Glu Tyr Glu He Lys Val Asn Gly He 135 
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Arg He Tyr Gly Phe Val His Arg He Pro Pro Ser Phe Val Lys 150 
Met Val Gin Val Ser Arg Asp He Ser Leu Thr Ser Val Cys Val 165 
Cys Asn 167 



(2)SEQ IDNO:13&Mf,t 

(B) mm-- mm 

(C) ^tt: &m 

(xm?m& SEQIDNO:13: 
CAACGGATCC ATGTCCCTGA CCCACAAGC 29 



(2)SEQ IDNO:14#jfs& 

(B)na: mm 

<D)#tt*£ft: tttt 

(xi)Ff?'J$i£-- SEQIDNO:14: 
T AGGGTC G AC TCAATTGCAG ACACACACT 

(2)SEQ ID NO:15#j{§,t 
(i)#?lJ1#SE 

(A) fc«: 29« 

(B) inM: mm 

(xi)J?^JM^: SEQIDNO:15 
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CAACGGATCC ATGTCCCTGA CCCACAAGC 
(2)SEQ ID NO:16tftfg,E 

(xi)l¥?iJt£i£: SEQIDN0:16 
TAGGGAATTC TCAATTGCAG ACACACACT 
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CLC4A 

CLC4B 

hCLC 

mCLC 

pCLC 



M< -. N n .-- - AYKLPVSLSVGSCVII 21 
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CLC4A 

CLC4B 

hCLC 

mCLC 

pCLC 



CLC4A 

CLC4B 

hCLC 

mCLC 

pCLC 



CLC4A 

CLC4B 

hCLC 

mCLC 

pCLC 



KGTPIHSFINOPQLQVDFYTDMDEDSOIAFRFRVHFGNHVVMNRREFGIW 71 

K.GTP I HSF 1 NDPQLQVDF YTDMDEDSD I AF RFRVHFGNHVVMNRREFGI W 100 

KGRP VCFLNEPYLQVDFHTEMKEESDIVFHFQVCFGRRVVMNSREYGAW 72 

...EPYLQVDFHTEMKEOSOIAFHSRVYFGHWVVMNSRVNGAW 40 

" epylQVDFHTEMKEESGIAFHFQVHFGCYVVMNSREYGAW 40 

* ******* .*.**.*. .* ** ****.* * * 

MLEETTOYVPFEOGKQFELCIYVHYNEYEIKVNGIRIYGFVHRIPPSFVK 121 
MLEETTOYVPFEOGKQFELCIYVHYNEYEIKVNGIRIYGFVHRIPPSFVK 150 
KQQVESKNMPFQOGQEFELSISVLPDKYQVMVNGGSSYTFDHRIKPEAVK 122 

QYEVTCHNMPFQDGKPFNLSISVPPOKY - °° 

KKPVESKNMPFQDGQEFOLSISVLPDKY b0 

******** . , * 

MVQVSROISLTSVCVC---N 138 

MVQVSRDISLTSVCVC---N 167 

MVQVWROISLTKFNVSYLKR 142 

68 

68 



170 



[1] CLC4A: 

[2] CLC4B: 

[3] hCLC: 

[4] mCLC: 

[5] pCLC: 



138 -fMK 

167 ^%.mm 
142 
68 

68^&SS£ 
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